Activation of recombinant bovine matrix metalloproteinase-20 and its hydrolysis of two amelogenin oligopeptides.
Enamelysin is a matrix metalloproteinase (MMP-20) secreted by ameloblasts, previously shown to hydrolyze recombinant amelogenin. The purpose of this study was to use recombinant MMP-20 to further investigate the specific hydrolysis of peptide fragments containing cleavage sites for tyrosine-rich amelogenin peptide (TRAP) and leucine-rich amelogenin peptide (LRAP). MMP-20 cDNA was isolated from a subtracted bovine cDNA library, reconstructed into pRSET A vector, and overexpressed in BL21 Escherichia coli. The recombinant MMP-20 was purified using Mono-S ion exchange and nickel affinity chromatography. The proteinase was renatured by dialysis against buffer containing 50 microM zinc and 5 mM calcium and autolysed to form several active fragments. The varying sizes and activities of the activated enzyme fragments appeared to be due to sequential autolysis at different location of the carboxyl terminus of the intact enzyme. Two synthetic peptides corresponding to amelogenin amino acid sequences 36-49 and 181-188 were hydrolyzed by the activated rMMP-20. Mass spectrometry and amino acid composition analysis showed that the cleavage sites were between the tryptophan and leucine (45 and 46) for TRAP and between proline and alanine (186-187) for LRAP. These results indicate that MMP-20 can be autoactivated, and activated MMP-20 has a functional role in the initial cleavage of amelogenin.